tion, however, was not available for other causes of death. In the process of random sampling mostly interior villages were chosen, where qualified medical practitioners were generally not available.
Introduction
The association between paroxysmal tachycardia and polyuria is well recognised and has been reported to occur in 20%, to 50%/ of patients with these arrhythmias.' 2 Neither the reason why only a minority of these patients develop polyuria nor the Requests for reprints to: Dr R Canepa-Anson, Department of Cardiology, Westminster Hospital, London. exact mechanism producing the polyuria is known, although the observed changes in urine composition suggest that the diuresis is attributable to a reflex inhibition of release of arginine vasopressin induced by an increase in atrial stretch receptor activity during tachycardia.' 3 We determined the characteristics of tachycardia in a patient with paroxysmal supraventricular tachycardia and polyuria during elective electrophysiological investigation. After completion of the clinical investigation programmed extrastimuli were used to provoke and sustain the tachycardia so as to permit simultaneous determination of its haemodynamic consequences, the changes in plasma and urinary concentrations of vasopressin, plasma renin activity, and urine flow, osmolality, and electrolyte composition.
Patient and methods
A 55 year old woman with a 10 year history of palpitations was admitted for investigation because of attacks of increasing frequency and severity. The paroxysmal tachycardia was described as being fast and regular and, if prolonged for more than about 20 minutes, was accompanied by profuse polyuria. She +Nodal tachycardia.
Plasma and urine-During the induced tachycardia there was an appreciable decrease in both plasma vasopressin concentration, from 1-0 to 0-5 pmol/l (108 to 54 pg/100 ml( (normal range 1-0-2-5 pmol/l (108-270 pg/100 ml)), and urinary excretion of vasopressin, from 41-0 to 2-8 fmol/min (44-5 to 3 0 pg/min) (normal range 20-50 fmol/ min (21-7-54 pg/min)) (figure). At the same time urine flow increased from 1-3 to 13 0 ml/min and urinary osmolality fell from 585 to 115 mmol (mosmol)/kg (table II) , giving a rise in free water clearance from -14 to 7-8 ml/min. Urinary excretion of sodium increased from 0-1 to 1-43 mmol(mEq)/min, representing an increase in sodium clearance from 0-7 to 9 8 ml/min. There was a moderate rise in plasma renin activity from 12 to 1-86 nmol angiotensin I/l/h (1-59 to 2-42 ng angiotensin I/ml/h). There was no significant change in either plasma osmolality or plasma sodium concentration during the study. Urinary potassium excretion also increased from a basal rate of 0 05 
Discussion
We have shown, for the first time in man, suppression of plasma and urinary vasopressin after the onset of artificially induced tachycardia, which was associated with a doubling of mean pulmonary wedge pressure and polyuria, with both increased free water clearance and appreciable natriuresis. In the present study water diuresis occurred after reduction of plasma vasopressin concentration to half its control value (20 minutes after the induction of the tachycardia) and was accompanied by the virtual disappearance of urinary vasopressin. Polyuria has only been reported in those paroxysms lasting longer than 20 minutes,' 2 which is roughly twice the half life of plasma vasopressin. The time course and magnitude of the reduction in plasma and urinary vasopressin observed in this study support the hypothesis that inhibition of secretion of vasopressin is the cause of the water diuresis associated with prolonged paroxysms of tachycardia in man.
Appreciable natriuresis also occurred, at the same time as the water diuresis. This was not due to a reduction in plasma renin activity, as this rose slightly. Increased renal perfusion pressure normally results in the suppression of plasma renin activity, and this effect had probably been overridden by a combination of increased sympathetic activity and the minor degree of volume contraction. Natriuresis accompanying the water diuresis of the polyuria associated with tachycardia was first reported by Wood.' Natriuresis accompanying polyuria has also been documented in subjects with raised left atrial pressure resulting from immersion."
The mechanism for these natriuretic changes is not understood, but recently there has been mounting interest in the proposed role of natriuretic peptides within the atria themselves. Cells in the atria contain storage granules similar to those known to secrete peptide hormones.'2 Infusion of rat atrial extract, but not ventricular extract, results in considerable natriuresis," apparently by inhibiting sodium resorption in the distal nephron. Purification and analysis of atrial natriuretic polypeptides has been achieved both in experimental animals'4 and in man,"5 and this peptide would seem to be the most likely candidate for causing the natriuresis observed in this study. It is, however, important to emphasise that we cannot measure the contribution of the increase in renal perfusion pressure alone to the considerable increase in sodium output seen in our patient. There was also a relatively smaller kaliuresis associated with the tachycardia. A similar effect has been reported after infusion of atrial extract in rats."3
The conditions required for the association of polyuria with paroxysmal tachycardia may be inferred from Wood's clinical observations,' laboratory studies,9 and from our own findings, and would appear to be as follows: the tachycardia must be faster than 120 beats/min and must be sustained for a minimum of 20-30 minutes, which is equivalent to at least twice the half life of plasma vasopressin; mean left atrial pressure should rise roughly twofold, from low normal to around the upper limit of the normal range, with stimulation of the vagally innervated left atrial stretch receptors. Systolic left ventricular function must be good, but diastolic relaxation should be mildly abnormal so that the tachycardia causes an adequate but not excessive increase in left atrial pressure.
The absence of nodal tachycardia from both Wood's and Luria's lists of tachyarrhythmias associated with polyuria1 2 iS probably only a reflection of the difficulties of accurate classification of supraventricular tachycardias from the electrocardiogram alone. Nowadays electrophysiological investigation is used to provide accurate classification of the mechanisms of difficult supraventricular tachycardias.
Why the many cardiac conditions in which there are much greater increases in mean left atrial pressure are not associated with suppression of vasopressin release and polyuria is not known, though several possible mechanisms may be suggested. Of great interest in this respect is Wood's finding that the development of acute pulmonary oedema during the tachycardia invariably inhibited the polyuria and that the polyuria then often occurred instead during recovery after the end of the paroxysm.' The implication of this observation is that pathophysiological mechanisms exist that can override the inhibitory effects of the left atrial vagal afferents on secretion of vasopressin. There is no a priori reason why such mechanisms might not be operative in chronic heart failure.
In conclusion, we have shown that standard electrophysiological methods may be used to reproduce, under controlled conditions, the "tachycardia-polyuria syndrome" in man and may thus provide a technique for the study of the mechanisms of inhibition of vasopressin secretion and of release of natriuretic factor. By these means we have shown that both the size and time course of the measured falls in plasma and urinary vasopressin concentrations were consistent in our patient with the observed polyuria and increase in free water clearance.
ONE HUNDRED YEARS AGO
The recent annual Trades' Union Congress, held in Aberdeen, of necessity devoted the greater part of the week, during which its meetings were held, to the discussion of questions affecting trade, but it did good service to the country generally in directing attention to the condition of matters that exist in the chain-and nail-making shops of South Staffordshire and East Worcestershire. In these counties it is the custom to employ both male and female labour in the work of forging nails and chains, but no steps are taken to separate the sexes, and women and girls of tender years work in a more than semi-nude condition among men and boys equally little clad. As a consequence, it is found that the greatest immorality, depravity, and pauperism prevails, and those who have personally visited the districts, have come away shocked by the scenes to be witnessed in this branch of labour. From the speeches made on the subject, we gather that this state of matters has been referred to before, and that the facts brought forward are already embodied in the report of some Commission. Be that as it may, the Congress has acted wisely in again bringing them forward, for it is clear they demand some remedial legislation, and that, without in any way encroaching on the sphere of female labour, there might be introduced some amendment of the Factory and Workshops Act, which would check the continuance of this present system, and put an end to this indescribable immodesty and immorality. (British Medical Journal 1884;ii:578.)
